Additional information
. Locomotor activity of GF versus SPF mice. Male mice were individually placed into a Plexiglas cage for 24-hour open-field testing (n=4 animals/sanitary status). Behavioural measures such as horizontal activity and mobility time were monitored using the Versamax program. The average distance was calculated during the first light period (adaptation), dark period and next light period. Statistics were performed with Student's t-test. In case of unequal variances between the two samples, the Wehch's two sample t-test was used.
FDR<5% threshold is considered for significant difference. * FDR< 0.05. Supplementary Table S3 . Major enriched biological processes impacted by gut microbiome.
The most significantly enriched GO biological functions (P value < 0.001; GOstats R package analysis) are presented for each probeSet cluster presented in Figure 2a . ProbeSet cluster number, number of differentially expressed probeSets in liver samples of GF vs SPF and associated top significant GO functions are illustrated. Figure S3 . Gut microbiome effects on hepatic gene expression correlation networks of Cry1, Rev-erbα, Rorγ and Per2. Networks of the 50 genes showing the highest absolute correlation with Cry1, Rorγ, and Per2 under SPF conditions are presented as circle plots. The edges corresponding to significant correlations are represented (Bonferroniadjusted P value < 5%). The thickness of the edges reflects the absolute correlation, and red/blue were used for positive/negative correlations, respectively. The size of each node indicates the connectivity in the circle plots. Magenta nodes correspond to genes significantly correlated with the gene of interest (adjusted P value < 5%). The correlation within the same network is then presented in GF mice. Figure S4 . Gut microbiome effects on hepatic gene expression correlation networks of Clock, Bmal1, Rev-erbβ, Per1, Cry2, and Rorα. Networks of the 50 genes showing the highest absolute correlation with Clock, Bmal1, Per1, Cry2, and Rorα expression under SPF conditions are presented as circle plots. Networks of the 50 genes having the highest absolute correlation with the transcription factor of interest (red node) in SPF mice are displayed.
Supplementary

The edges corresponding to significant correlations are represented (Bonferroni-adjusted P value < 5%). See Legend of Supplementary Fig. S3 for further explanation. (n= 5 mice/ZT time point) are presented as circle plots. The edges corresponding to significant correlations are only represented (Bonferroni-adjusted P value < 5%). Another network circle plot based on these 51 genes is then presented in GF mice. The edges corresponding to significant correlations are represented (Bonferroni-adjusted P value < 5%). See Legend of Supplementary   Fig. S3 for further explanation. Supplementary Table S4 : Significant liver metabolites identified using PLS-DA modeling in GF and SPF mice and analysis of their rhythmic behavior using JTK_Cycle analysis. 1 P value of the Kruskal-Wallis test. PLS-DA modeling was used to identified discriminant metabolites (VIP > 1.5): GF: A= 5; R²= 0.946; Q²= 0.654; SPF: A= 5; R²= 0.875; Q²= 0.616. ZTn / ZTn+6 tests the relative difference in the abundance of a metabolite between n and n+6 hours in the day. A sign "+" indicates a significant increase in the relative abundance at n+6 compared to n.
A sign "-" indicates a significant decrease in the relative abundance at n+6 compared to n. + orin blue indicates a significant change that only occurs either in GF or in SPF mice 2 Rhythmic metabolites (Benjamini-Hochberg corrected P value < 0.05) identified using JTK_Cycle analysis.
Class 1: significant rhythmic variable and identical parameters results for both SPF and GF mice;
Class 4: significant rhythmic variable in SPF but not in GF mice; Class 5: significant rhythmic variable in GF but not in SPF mice. Supplementary Table S5 . Results of statistical analysis on biochemistry data. Statistical analyses were performed with Student's t-test at each time point between SPF and GF mice. In case of unequal variances between the two samples, the Wehch's two sample t-test was used. P values were corrected for multiple testing using BH procedure and FDR<5% threshold is considered for significant difference. The first 4 columns correspond to variance equality test results (1 for equality; 0 for inequality). The last 4 columns corresponds to BH adjusted P values. Supplementary Table S6 . Results of rhythmicity analysis of biochemistry data. The results of JTK_Cycle analysis of the biochemistry data are presented. Each line corresponds to a tested plasma marker (Marker ID) and shows result from JTK_Cycle analysis: BH adjusted P value (BH.pvalue) for marker multiplicity testing, JTK_Cycle best BH adjusted pvalue for waveform parameters testing (JTK.ADJP), period (PERIOD), phase lag (LAG) and amplitude (AMP) for SPF and GF, respectively. Last column contains rhythmicity class determined as described in the legend of Fig. 2c . Supplementary Table S7 . Sequence of primers used. Sequences of primer pairs, mRNA reference in NCBI of primers used in qPCR assays are presented. Cluster nber Nber of DEG in GF vs SPF Top significant GO functions GO:0006397 mRNA processing GO:0008380 RNA splicing GO:0051252 regulation of RNA metabolic process GO:0006355 regulation of transcription, DNA-dependent GO:0031326 regulation of cellular biosynthetic process GO:0016568 chromatin modification GO:0023052 Signaling GO:0045579; GO:0045588 Positive regulation of B and g-d cell differentiation GO:0042176 Regulation of protein catabolic process GO:0032885 Regulation of polysaccharide biosynthetic process GO:0014068 Positive regulation of phosphatidylinositol 3-kinase cascade GO:0006749 Glutathione metabolic process GO:0006082 Organic acid metabolic process GO:0043603 Cellular amide metabolic process GO:0055114 Oxidation-reduction process GO:0006629 Lipid metabolic process GO:0055114 Oxidation-reduction process GO:0044710 Single-organism metabolic process GO:0006082 Organic acid metabolic process GO:0015909 Long-chain fatty acid transport GO:0000303 Response to superoxide GO:0015992 Proton transport GO:0070085 Glycosylation GO:0006812 Cation transport GO:0006068 Ethanol catabolic process GO:0007223 Wnt receptor signaling pathway, calcium modulating pathway GO:0006508 Proteolysis GO:0002253 Activation of immune response GO:0046395 Carboxylic acid catabolic process GO:0072376 Protein activation cascade GO:1901565 Organonitrogen compound catabolic process GO:0007596 Blood coagulation GO:0006508 Proteolysis GO:0002253 Activation of immune response GO:0046395 Carboxylic acid catabolic process GO:0072376 Protein activation cascade GO:1901565 Organonitrogen compound catabolic process GO:0007596 Blood coagulation GO:0044085 Cellular component biogenesis GO:0006396 RNA processing GO:0034660 ncRNA metabolic process GO:0006364 rRNA processing GO:0006725 Cellular aromatic compound metabolic process GO:0044238 primary metabolic process GO:0000045 Autophagic vacuole assembly GO:0009267 Cellular response to starvation GO:0002855 Regulation of natural killer cell mediated immune response to tumor cell GO:0007076 Mitotic chromosome condensation GO:0045796 Negative regulation of intestinal cholesterol absorption 
